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(57) the remultiplexing apparatus comprises a control information selecting means for selecting a packet ' 
containing program control information from the inputted bit stream, a program control information editing 
means for editing contents of the selected program control information and generating new program control 
information corresponding to an outputted bit stream, arid a remultiplexing means for multiplexing again the 
packet containing media iniformatibn in the inputted fait stream and the program control information generated 
by the program control inforrhation editing mearis. 
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RiMUl*TIPI*EXING APPARATUS 

The present invention relates to an apparatus . for coding and 
.^5 - multiplexing multimedia, information such as ,- digitalized; video V > 
signals, aural signals, and other information, and transmitting 

; • °^ mation ; ; o; . accumulating the ; information therein. } 
Specific examples that the present invention can be applied to 
include a digital -broadcasting system, a video on demand, : a 
10 ■ • community antenna television system, and a video conference, r 
system or the like with a transmission path such as a satellite: 
and a ground wave, a coaxial cable, and ah optical fiber. 

In the accompanying drawings, 
\ ' I 5 ' " Figure 13 is a . block diagram showing a transport stream v 
(described as TS herein after) multiplexing transmission device 
for multiplexing and transmitting information as a transport ; • 
: / stream which is; an example of a multiplexed bit stream/ - 

disclosed in, for instance, "Image and information engineering; 
' ' 20 and broadcasting technology" issued by Institute of Television; 

Engineers of Japan, Vol. 4 9, No. 4, (Whole Number 560) , 
- • • ' • ■•V. ? "-|v{ special number MPEG "3-4 system" (April, 1995 number thereof ) .- : 

In Fig. 13, designated at the reference numeral 1 is a clock 
generating section, at 2 a video coding section, at 3 an aural • 
25 coding section, at 4 a inf ormation coding section, at ' -5 - a ■'- 



program-specific information generating section, at 6a media • - 
.^multiplexing section, at 7a, 7b 7n a program generating 
; section respectively, at : 8 an all program control information ^. ; v; 
;r generating section, and at 9 a program multiplexing; section. 
.5... • . - Next description is made for a method of generating a 
program-a in the program generating section ; 7a of the TS 
multiplexing transmission device as operations of an example : '[ ,/ 
." ; ■ thereof based on the conventional technology. A video signal ■ 

102 , an aural signal 103, various information, signals' 104 are 
10 coded as a information source in the video coding section 2, 

the aural coding section 3, and the information coding section . ; : 
4 respectively, so that video coded information 106, aural 
jCpded information 107, information coded information 108 pari , 
•be . obtained. The inputted coded information is contained in 
. 15 : packets which are multiplexed as a bit stream by the media . ^ 
multiplexing section 6. 

Description is made herein for a transport stream packet 
(described as a TS packet hereinafter) with a fixed length 
comprising 188 bytes as an example of packetizing. Fig. 14 y. 
20 shows configuration of a TS packet, in the figure, designated 
.... .. at the reference numeral at 113 is a packet header with a 4- 

byte length, at 114 ;a packet ID number (described as a PID 
y-'- '^/'iy': number hereinafter) , and at 115 packet information With a 184- ; : 
. j s byte V - -length . The video coded information 106/ aural coded 

25 .information 107, and information coded information .108 . each ; . . 
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coded according to the information source are putted into 
packet information 115 of the TS packet which has different PID \ 
numbers 114 respectively. As an example herein/ it is assumed 
that the video coded information 106 is t r ansitd t ted with a 
5; packet having a PID number of PID-aV, the aural Coded information 

107 with a packet haying a PID number of, PID-aA,: and the V 
information coded information 108 with a packet having a PID ; 
. number of PID-aD. On the other hand, the coded information in : 

the packet information 115 is identified as each of media types S 
^according to the PID numbers 114 in the packet header 11 3 i riV" 
the receiving side. ' -* : 

On the other hand, the clock generating section 1 generates, 
fpr instance, as a system clock. source, a 27-MHz system clock 
from a 13 j 5-MHz clock signal ; 101 used for sampling of a video: 
15 signal 102, and outputs clock information 105 for the generated 

clock at a specified time interval. The clock ^ ihforrnation;l05;:; 
is putted in the TS packet in the media multiplexing section 
6 for transmission, and is used for regeneration of the clock 
in -the receiving side. Herein, - it is assumed " that clock {' 
20 information 105 is transmitted with a packet having a PID 
number of PD-aC, Detailed description will be made later for a 
clock regenerating method using this clock information 105. 
\ : y- In the program-specific ' control information: generating 

V; section 5 > program-specif ic control information 109 shown in V 
;• 25 Fig.; 15 is generated. In the information,, PIE) numbers of a '. 
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packet: each used for transmitting the video coded information 
106, the aural coded informatiori 107, the information, coded 
information 108 and the clock information 105 , media types to 
V ; each of the coded information, and a coding system: are 

:5 described as information for packet ID number:?. This program- ; . 
specific control information 109 is. also designated as a 
/ .y program-map. - table (PMT) . 

The media multiplexing section 6 generates TS packets 
having Pip numbers corresponding to inputted video coded 

10. information 106/ aural coded information 107 and information' 
coded information 108 respectively, and in addition, by ; 
containing the program-specific control information 109 in a TS 
packet/ the media multiplexing section 6 generates a program- 
specific control information packet with a PID number of PID- . 

15 aM. In this case, the clock information 105 generated by the; 
clock generating section 1 is included iii the packet with a PID 
number of PID-aG. Finally, the media multiplexing section 6 
multiplies all the packets for the generated 
video/audio/information/program^specific control information, 

20 arid generates a packet of program information 110a for the 
program-a. Similarly, each of the program generating sections 
7b to 7n generates each program information 110b, ••• , llOn for 
'\.' : each.:pr6gram..V. ; .' ; \" f 
All program cpntroi information 111 as shown in Fig. 16 is 

25 generated by the. all program control information generating 



-4 - 



section 8. Information for all programs contained in prbgram. 
multiplexed information 112 is written in the ail program 
control information 111, and, for instance, . a number of : 
programs, all titles of the program, a PID number of each of 
5. the program-specific control information packets, arid view 
ability restricting information 'or : the like are/ included; 
/therein. PIp-aM, PID-bM, PID-nM as. PID numbers of programs 

■;:.:'■* specific control information packets for the programs a,' b,— i 
n are written in the example shown in Fig, 16. This all prbgram 
10 : control information 111 is also called as Program Association 
' : : ; v/ Table ( PAT ) . - ;v ... i y : .:. /.-v..\ 

Then, the program multiplexing section 9 packetizes the all 
• program control information 111 generated by the all program 
control information generating section 8 to generate an all 
15 program control information packet with PID-P (e.g. 0 x 00) as 
a prespecif ied PID number, multiplexes the. generated packet 
with the TS packets for the program information 110a, 110b, , 
llOn generated by the program generating sectionis 7a, 7b, •-•> 
7n, and outputs the multiplexed packets as the program 
20 multiplexed information 112 . In a case where a irlformatipn 
generating speed for information to be transmitted (in this 
case, the program information 110a, 110b, llOn and all 

program control information 111) is slower than an output rate 
:(speed) of the program multiplexed, information 112 specified at 
25 a sp^ed in the transmission path, a . null . packet (packet 
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information 115 in TS s packet is dummy information) is 
inserted into the program multiplexed information to match the 
processing speed by the program multiplexing section 9.. 

Description is made for operations of a .TS receiver for 
receiving the program multiplexed information 112 transmitted/ 
from the TS multiplexing transmission device and regenerating 
the recieiyed information in. accordance with the flow of a media 
regenerating processing shown in Fig. 17. 

, The TS receiver, when starting to receive program 
multiplexed information 112 after starting up/ .at firsts- 
fetches thereinto a packet with the prespecif ied Pip number of 
PID-P, ■ and obtains all program control information. 
: v' Then, it is known that programs a, b, *••, h are contained 
in the program multiplexed information 112 according to the 
obtained ail program control information. Herein, in a case 
where the program- a is selected, it is known that program- 
specific control information therefor is contained in a packet 
with PID-aM. The receiver fetches thereinto the packet with the 
PID number of PID-aM, and obtains PID numbers, corresponding 
to the packets in which the media (video, voice, information) 
each constituting the program- a and clock information required 
for media regenerating processing are contained, from the 
program^specif ic control information for the program-a. The 
receiver regenerates, each of the media information by receiving 
each of the packets with the obtained PIP numbers. 



Herein/ -description is made for a method of synchronizing 
frequencies of operating clocks (system clocks) in the 
transmitting side as well, as in the receiving side with thie 
clock information 105 with reference to Fig. 18. 

In Fig. 18, in a case where a system clock is generated/, 
for instance/ with respect to the video signal 102, the video 
coding section 2 fetches a 13 . 5-Mriz clock used when the video 
signal 102 is subjected to sampling as a clock signal 101> and 
from this signal, a. 27-MHz" system clock is generated by a PLL . 
13 (Phase Locked Loop) incorporated in the clock generating 
section 1 . A counter value of a counter 14 for counting the 
system clock is transmitted to the receiving side at a 
specified cycle (e.g. once in 100 milliseconds) as clock 
information 105. ; ' 

Clock information 116 for a program to be generated; 13 
separated from the received program multiplexed information 112 
in a separating section 16 of . the TS receiver 12. When receiving 
is started, a value of the separated clock information 116 lis 
set in the counter 14 of the dbck generating section 17, and 
the 27 MHz system clock is operated in the PLL 13 for counting 
up the counter 14. Then, the received and separaLted value bf 
the clock information 116 is compared to the counter 14 by a 
comparator 18, a difference' is «giveh to the PLL 1 3 , and the 
frequency of the system clock is corrected according to the 
difference. After the step and on, the same . cpmpari son and 



correction as those described above are executed to received . . 
and separated clock information .116, so that, by decoding coded , 
information with the system clock 7 in the transmitting 'side, 
accurate video signals arid aural signals can be regenerated 

5 It should be rioted that, in a case where fluctuation is 
• : ■ generated in transmission of the clock information" during the;*., 
transmission thereof, turbulence is generated in the • V 
regeneration of the system clock in the receiving side, and an : V 
overflow or an underflow is generated iri the buffer of the V; 

10 decoder because of inconsistency between the frequency of the 
system clock in the transmitting side and that in the receiving v 
side. As a result, turbulence is generated in a received .V,; 
video and a sound or the like. 

By the way, in the latest community antenna television - 

15 system or the like, the TS multiplexing transmission device as ■ ; 
already described above multiplexes . a plurality of programs 
and transmits the multiplexed programs. In a case where a. : 
viewer subscribes to a plurality of broadcasters as described 
above, at first, the viewer selects one of the broadcasters, 

20 and then selects a program that the viewer wants to look at out 
of the plurality of programs broadcasted from the broadcaster 
according to the flow shown in Fig. 17. 

Tig. ; 19 is an example showing the broadcasting system, and : 
there is shown herein a. case where the TS multiplexing 

25 : transmission devices 10a,, 10b, ;,. lOn described above are > 
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- provided in each of the broadcasters, and each of the viewers ; 
has the TS receiver 12 provided therein and views a ;programv 
thereby. As for the TS receiver 12, one ; out of the ; -TS "■^v.;"'-;-"' \ 
; inultiplexihg transmission devices iOa, 10b, ' -V -,. Ibri -provided"; V 
5 iri the broadcasters to. which the viewer subscribes is s.ei^cte*d''V- ; 
by the receive selecting section 11, and a line is connected 
thereto with a method specified in a transmission path (e. g/, a ; 
satellite or a ground wave, a coaxial cable, and an optical 
fiber or the like) between the TS receiver and the selected TS - 
10 multiplexing transmission device. Then, all program control 
information, program-specific control information, and' media, 
information are obtained from the bit stream transmitted 
through the selected line and each of the obtained information 
is regenerated. 

15 The transport stream multiplexing transmission device based • 

on the conventional technology has the functional configuration ; •: 
described above, so that, in the TS receiver, a plurality of y v 
transport stream multiplexing transmission devices, namely 
transport stream rannot simultaneously be obtained f rom a " '.: 
• : 20 plurality of broadcasters; . *;v '-. i* 

Only by remultiplexing transport streams from the plurality 
of transport stream multiplexing transmission devices' . simply ' .j 
into one. transport stream for. transmission, ID numbers 6f 
packets each containing all program control information have ' 

25 \i . - -.the saime values in all the transport /streams, which makes it - 
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. impossible to identify which transport . stream . multiplexing 
transmission device the transport stream corresponding .to one. : 
unit of all program control information is sent from; v 

Even if all program control information contained in . 
.:'* S : transport streams sent from the plurality of transport, stream 
multiplexing transmission devices are taken out therefrom;; to 
generate new all program control information > media V 
information can not be obtained because the packet /ID number . 
; : for the media information contained in these transport streams/ . 

.10 may sometimes be the same as that for others. 

: The transport stream which has a small "amount of capacity 
of program' information and is transmitted by inserting a null . 
packet to match the processing speed is low in transmission 
efficiency, so that the transmission path can not effectively 
^ V 15 ; be utilized. • \ ' • \ 

; In a case, for instance, where a plurality of transport : :. 
streams transmitted through a transmission path with a low 
• speed are remultiplexed into one transport stream and ; is 
transmitted through a transmission path with a high speed, it 
20 is difficult to match the speed therebetween. 

■ cr ^ A transport . stream from a transport stream multiplexing 

transmission devices comprises a plurality of programs, so that 
•there is a case where an unnecessary program is " also . 
■'•■J;. . .•" transmitted; ; * ; ' 

25; A transport stream from a transport stream multiplexing 



transmission devices comprises a plurality of programs , : so' that- ; : ; 
'there is : a case where all-ages programs arid programs for adult . . 
people are mixed therein, arid for this reason viewabiiity 
restriction has to .be set in each pirogram. . >*. / ■*.;;* 

; 5 A transmission delay of packets is sometimes generated due -V" 

to remultiplication of a plurality of transport streams \; so /■ ' ■ 
. that program clock information contained in the transport 

stream xan not accurately be transmitted, and for this reason/ - 
^ /"the clock can not accurately be regenerated in the receiving ■ 
10 : side. . ' .. -\ : \ v ■■ -y^. ' ■■•^ ;:>0: \:-': 

Transmission of each of transport streams from the plurality 
of transport- stream multiplexing transmission devices is 
discretely executed respectively/ so that one of transport 
streams is not synchronized to others , and for this reason, it 
15 is difficult to obtain synchronism between inputted transport/ 
streams when packets are remultiplexed. 

The conventional type of transport stream multiplexing 
transmission device has only a function of packetizing media 
information therein for transmission, so that the device can 
20 not fetch the transport stream already multiplexed as input 
yj\ : ?-:y-in£oTfat±6h thereinto, for remultiplexing the information 

generated in the devices together with media information packets f 
for transmission. 



25 
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: : . It is an object of the present invention to provide more 
■\- numbers of programs without any change in the configuration ...of. : 
y J- ■..[.'..'• a : receiving teminal of bit stireams by- - remuitipl^xing-;; . ;-' -a; ■- 
plurality of multiplexed bit: streams (e.g. transport streams) 
• and transmitting the new ^multiplexed bit streams . By 
transmitting a number of programs in batch, it is possible to 
obtain : a high transmission efficiency^ to transmit a bit stream 
to transmission paths each having aV different transmission i v . 
speed, and to realize transmission of only required programs or 
of only programs with the same viewability with the function ; 
for selectively remultiplexing bit streams.. Also with the \ , 
function for correcting program clock information contained in 
: • :a bit stream or the function for preferentially transferring. \ 
packets each containing program clock information, program 
clock information dontaihed in a bit stream after subjected to 
remultiplexing . can be compensated. 

A remultiplexing apparatus, according to the present 
invention comprises a control information selecting means for- 
; selecting a packet containing program control information from 
inputted bit streams, a program control information editing 
means for editing contents of the selected program control 
information and generating new program control information ? . •'.". v - 
corresponding: to ..a .bit stream to be output ted, and a : 
. remultiplexing means for remultiplexing the program control /) 
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information generated by the program [ control information 
editing means with a: packet containing media information in : the 
inputted bit stream. 

The remultiplexing apparatus comprises the program control 
information editing means also for updating -con tents -of ' the 
program control inf ormation in a case where the/ contents ;of . the 
program control information contained in the inputted bit; 
•' stream is updated, 

The remultiplexing apparatus comprises the control 
information selecting medns or the remultiplexihg /means for 
removing a null packet from inputted bit st reairi. 

The remultiplexing apparatus comprises , a ^eans for; 
preferentially multiplexing a packet containing program clock 
information for regenerating a system clock in the receiving 
15' . side. The remultiplexing apparatus compr i ses a null packet ; 
inserting means for matching a processing speed; to an output 
rate of the outputted bit stream. 

The remultiplexing apparatus comprises an external 
information packet inserting means for matching a processing 
20 speed to an output rate of the outputted bit stream. 

The remultiplexing apparatus comprises a program organizing 
means for deciding program organization for the butputted bit 
stream from the program control information,/ . the program 
control information editing means for editing contents of th£ 
25 program control information according to an instruction from 
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the program organizing means, and a remultiplexing means for 
multiplexing agairi only packets each containing necessary 
media information.. 
: r: /■ ■■ The . remultiplexing apparatus comprises a program organizing 
5; V means for obtaining viewability restricting information from the 
program control information and deciding program organization 
for the outputted bit stream which /decides program organization; 
according to the viewability restricting information, the program 
.'control information editing meahs^ for editing contents of the : 
10 ■ program control information according "to an : instruction from.: 
the program organizing means, and the remultiplexing means for 
; ^multipiexihg" 'again' ;br>ly packets each containing necessary 
media information. 
: The remultiplexing apparatus comprises the program control 

15 v information editing means for reallocating ID numbers of; 
"V packets each containing media information so that ID numbers 
are not used redundantly, and qtn ID nurtiber reallocating means 
. : for reallocating packet ID numbers According to a result of 
reallocation by the ptogram control information editing means. 
20 The remultiplexing apparatus comprises a means for 

t outputting the bit stream in synchronism to a clock inputted 
from an external means. 

The remultiplexing; apparatus comprises a packet synchronism 
insuring means with a packet synchronizing buffer for insuring:* 
25 packet synchronism between the bit streams... 
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The remultiplexing apparatus, comprises a system clobk; 
regenerating, means ..for regenerating a. system clock: from a 
packet containing program clock information included in- .ail 
. ■ inputted bit stream, and a means; for inserting a system .clock 
5 ; value from the system clock regenerating means as \ program clock 
. information when the packet is remultipiexed : by the ; 

remultiplexing means . >''>."•'/. 

The remultiplexing. apparatus comprises a program, clock 
information rewriting means for rewriting a packet, containing 
10 . program clock information for regenerating a system clock in 
- the receiving side to program clock information, with time 
fluctuation generated in r emul t ip 1 i ca t i on having been 
cprrected. 

The remultiplexing apparatus according to the present 
15 invention comprises a program control information editing 

means for instructing an ID number for a packet containing 

information except all program control, information to a 

multiplexing transmission device generating a bit stream to : be ; 

inputted into the remultiplexing apparatus / • an all program. 
20 control information aborting means for aborting only a packet 

containing all program control information from the inputted 
. bit stream, and a remultiplexing means for remultiplexing the 

all program control information, output ted f rota the program; 

control . information editing means and an output from the all 
25 program control information aborting means. 

- ' - * - 15 . >' '■ V 
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• The.- remultiplexirig apparatus according to the present : 
: invention comprises an all program control information aborting 
means for aborting only a . packet containing the. all program 
• "r- control information from the inputted bit stream,, one or more 
5 : '-;'-V; units of program generating means for multiplexing . media 

coded information prepared by coding not. less than, one media! . . 
information as well as program-specific control information 
: * with fixed-length packets and generating one program, an all, 
program control information generating means for generating an 
10 . ; all program control information packet, and a remultiplexing 
means for remultiplexing an output packet from the 411 program 
control information aborting means, an output packet from. the" 
. . program, generating means,, and the all. program control 
, . inf ormation packet . 
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The invent ion will be further described by way .of non- 
limi tat lye example, wi th re ference to the accompany ing 
drawings, in which.:- 



20 Fig. 1 is a block diagram showing a remultiplexing 

.apparatus.:; aGC.ording to one .pf embodimerits of , the present 
.7 . invention; ; \. • . 

: ; . , Fig . 2 ; is , an : explanatory view of new all program control . . 
/ information for remultiplication according to one of the 
-2S* : ":_ embodiments, of the present invention; v 
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Fig; 3 is a block diagram showing a remuitiplexing 
. apparatus according to one of ; the embodiments of the present' : 

.invention;' •. '•"' ■ ••" ' V' : ; /■^"''"■] : ^.: : \ 

: Fig.' 4 is a block diagram [ showing a -remultiplexing ,; 
; apparatus according to one of the embodiments of; the. present v: 

" invention; v. ';["■■ ■/■; . - : - .'' 

Fig. ; 5 is a block • diagram ' showing a remuitiplexing 
.apparatus according to- one of the embodiments of the present 

invention; : 

Fig. 6 is a block diagram showing a remuitiplexing 
apparatus according to one of the embodiments of the present 

■-invention; ■ . 

Fig . " 7 is a block diagram showing a remuitiplexing 
apparatus according to one of the. embodiments of the present 

15.- •-, • ''invention; . . ' 

Fig. 8 is a block diagram showing a remul t ip lexing 
apparatus according to one of the embodiments of the present 
invention;. 

. .. Fig. 9 is an explanatory view for explanation of a function. 
20 of a packet synchronizing buffer according to one of the 
embodiments of the present invention; 

Fig. 10 is a block' diagram showing a remuitiplexing 
apparatus according to one of the embodiments of the present, 

' invention; - . •' 

25. Fig. 11 is a block diagram showing a remuitiplexing 
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apparatus according to one of the embodiments of the present 
. invention; : . 

. Fig. 12 is . a block diagram showing a remultiplexihg 
apparatus according to one of the embodiments, of the present 
5 A \\. invention; 

Fig. 13 is a block diagram showing a TS multiplexing . 
transfer apparatus based on the conventional technology; 

Fig. 14 is an explanatory view showing a packet format of 
the TS; ■ ' \". " . # 'y 

10, Fig. 15 is . ;an' explanatory view showing an example of 

: >\ configuration of a program-specific control information packet 
in the TS multiplexing . transfer apparatus based on the 
/ conventional technology; 

Fig. 16 is an explanatory view showing an example of 
15 .configuration of an all program control information packet in 
the TS multiplexing transfer apparatus based on the conventional 
technology; 

; Fig. 17 is a flow chart showing processing of media 
regeneration in a TS receiver; 
20 Fig. 18 is an explanatory view showing an outline of clock 

regeneration; and 
■ -V ■-■ ' . Fig. -19 is a . system block diagram showing a plurality of TS 
multiplexing transmission devices based on the conventional • 
technology.. 
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Description is made hereinafter for one of embodiments of :*,; . 
the remultiplexing apparatus according to the present invention ; v 
■ ' ^ith' . reference to Fig; 1.- 

- '.Fig. ,; 1 shows a -block diagram of the rejnultiplexing 
";;/.': • . apparatus according to the embodiment of . the present invention, j 

In the figure, designated at the reference- numerals /3^ 
31b, ■ 31n are a control information selecting section as a 
control information selecting means respectively/ at 32 ; a 
program control information editing -section as a program 
control information editing means, and at 33 a remultiplexing ' -•• 
section as a remultiplexing means. 

Next description is made for operations in the 
remultiplexing apparatus in Fig. 1. 

At first, description is made for operations of the control 
information selecting sections 31a, 31b, 3 In with reference V 

to the control information selecting section 31a as an example. ./ 

The control information selecting section 31a separates a 
packet containing coded media information and a packet 
containing program control information from program multiplexed 
information 112 a received through a transmission path 
according to each of PID numbers, and outputs the program • 
control information packet 131a and the media information ' ^ 
y packet 132a • . . ' '\ ■;• ' >" 

. Herein, the program control information includes, f or •* 



instance, program-specific control information (PMT) and all 
program control information (PAT), The all program control 
information is contained in a packet with the pfespecif ied PID 
• number; of ' PID-P/ (e.g. 0 x 00), which makes it possible to 
identify it at once. On the other hand, as for the program^ 
specific control information, a list of PID numbers (PID-aM, 
PID-bM, PID-nM) in which program-specific control 

information is contained. is written in the all program control 
information. As . a result, the control information selecting 
section .31a outputs a packet with PID numbers including therein 
PID-P> PID-aM, PID-bM, and PID-nM to the program control 

information editing section 32 as a program control information/ 
Vpacket 131a, and also a media information packet 132a with the 
PID numbers other than the numbers described above to the 
remult iplexing section 33. 

Similarly, each of the control information/ selecting 
sections 31b, >■•, 31n selectively picks but each of program 
control information packets; 131b, 13 in from, program 

multiplexed information 112b, 112n respectively, and 

transfers the packet taken out as described above to the 
program control information editing section 32, and also 
transfers each of remained media information packets 132 b, 
132h to the remultiplexing section 33. 

Next description is made for contents of PAT and PMT to be 
edited in the program control information editing section 32. 



At first, the program control information editing section 32 . 
takes out the PAT with the PID number of PID-P f rom . the' 
.~yv ?' - inputted program control inf ormation packets 131a/ 131b/ 

131n, and obtains n units of different PAT. Then, the section '.../■ 
-5; < • - 32. , obtairis : all of the PID numbers of PMT corresponding ; ta 
,,V- vv". -."programs each written in each of the PAT, and generates . ai, 
: ;;.\ N peiclcet containing a. new PAT in which the n units of different 
V/';\./ *VPAT are integrated to one unit thereof as shown in Fig. 2 .. --."in /'.; 
'.^'''• : i^-v--- r .tfte case where a PID number of the PMT is, the same, as that of C- 
■ 10 other one, the PID number of the information in the- PAT is 
reallocated to a new PID number so as to avoid identification 
• '■■ ' : "v:-.:-. • \\ of the two. ;■' ; ." v 

; * : : " On the other hand, in a case where the; PID numbers in: the ' 
• PAT corresponding to the packet containing the PMT from the 

"V 15 program control information 131a, 131b, 13lh have been 

reallocated, the PID numbers in the corresponding packet (PMT) 
are rewritten. The all program control information packet and 
the packet containing all the program-specific control 
? information each generated as described above are transferred : 
20 to the remultiplexing section 33 as program control 
information 133 for remultiplication. 

. Finally, the remultiplexing section 33 again multiplexes . 
the program control information 133 transferred from the program : 
control information: editing section 32 for remultiplication and: 
•'25 the packets 132a, 132b, ■-.•"# 132n each containing media , ; 
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information transferred from each of the control . information 
selecting section 31a, 31b, 31n with a packet, and 

transmits, the remultiplexed packet as new program multiplexed 
information 112x. 

As described above, the ^multiplexing" section' 33 . selects, 
a packet containing program control information from inputted 
plurality of bit streams, generates new program control 
information by performing edits of the packet to contents 
matching to an outputted bit stream, multiplexes . again the 
packet containing media information in ; the inputted bit stream : 
and . the newly generated program control information, and - 
generates a new bit stream,, which makes it possible to obtain 
mo^e .numbers of program with one bit stream without any change. 
1 to be executed to the configuration in the bit stream receiver 

.'Description is made for another embodiment of the method of 
.generating program control information, with ref erence to Fig . 

1. "' . • ; ■ .... \ : , • :• . • ' :. ■ • ..• . ' .- . ■ 

Herein, new program control information 133 is generated 
only when the contents of each of the inputted program control 
information 131a, 131b, — , 131n has been updated, and the 
updated information is transmitted to the remultiplexing. 
section 33. Whether the. contents has been updated or not- can- 
be .checked, by a method in which each of inputted program 
control information; 131a, 131b, 131n is temporarily stored 

• in .the "remultiplexing section and the stored information i: 



>. successively compared to newly inputted program control - 

;irifo.rmati6n 131a/ 131b, . : 131h one by one,, or. by. a-meth6d',in / 

/ which ; a version number is previously written inv each. of V- the. y ■■->_.; y : Sj< 
i' program control information 131a, 131b/ — , . 13ln> vthe' /version;:^- >• -V- 
5 number is changed when the contents is changed, and whether 

/the contents is changed or not can be known by checking whe ther; /. ■ 
the version number has . been changed or not . -. V v '. 

/,-■.,; //In- a icase where contents of inputted, program ^ontrql _ 

information 131a,: 131b, 131n has not been updated, new 

10 program control information 133 is not required to. be 
generated. For instance, in a case where the program control 
>'-■• information 133 is periodically transmitted,, the same program 

control information. 133 may be sent . ' : > ' • 

As described above, in a case where : the contents of program.; ;; ..' 
15 - control., information included in inputted plurality . of : ;bit:>; 
streams has been updated, correct program control information 
and media information can be obtained in ' the. bit , strearti- ; 
receiver by updating the contents of generated program control 

: information. . .'. '.-. : \ ;,• .-. ■■ A 

20 Description is made for an example in which transmission 

efficiency can be improved by omitting null packets. 

. Each of the tonttol information selecting sections 31a, 

31n aborts a null packet : contained in each of the programs : : 
/ multiplexed information 112a, 112b,. 112n received through 

. 25 "' the ■■ transmission . path, . and separates the program control 
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information .131a, 131b/ v, 131n from the packets 132a, 132b,; 

132n each containing media information therein. . Each . of the : 
control information selecting sections, transmits each of the 
program control information 131a, 131b, . 13 in to the /program, 

control information editing section 32, and also transmits the 
packets 132a, 132b, 132n containing media . information 

therein with null packet having beam aborted to .the., 
remultiplexing- section 33 like in Embodiment 1 1. .. The 
remultiplexing section. 33 multiplexes only packets not V 
containing. null packets, so that each of the sections outputs 
the program multiplexed. .■: ^information 112x ..not containing null-: 
packets.- . 

.* It . is assumed in the example . described above that .... null " 
packets . are aborted in the : control information select ingr 
sections 31a, . 31b, 3 In, but., the same effect can be 

obtained even if the null packets are aborted when the packets, 
are. multiplexed . again by the remultiplexing section 33.;. 

As described above/ .by removing null packets from inputted 
packets, the transmission efficiency can be ; improved, and the 
transmission path can effectively be utilized. 
. : .Description is -made f or an example, in which an error to .. the 
program clock information is suppressed. 

■ Controls are provided s>o . that . if therie is .any. packet 
containing program clock information: in packets, the program 
clock information is preferentially multiplexed again and an 
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,. , error of the clock information is made to be a. minimum . value , 
.;; Without any change of the clock information for transmission 
, ^-when : :each of "packets 141a, 141b, ••>', 14 In containing media. 
' ";. ;;;;infonnation'transfetre(l from 'each of, v the control information^ 
S/ -: ^selecting Sections' " 31a, 31b, 31n is multiplexed again 

'Whether the program clock 'information is, contained therein .or 
. : not can be identified according to a PID number for the packet 
with clock information written in the PMT . ... 
- as described above, in packets including -program ; clock 
10^ VinformationY ; the: packet containing / the program .. clock 
information therein is preferentially remultiplexed and is 
transmitted, so that an error to the program clock infprmationy • / 
can * be made to the minimum value with a simple sequential 

operation. ; ... " 
15 . fig. 3 is a block diagram of a remultiplexing apparatus 

. according to another embodiment of the present/ invention. 

\ In Fig. 3, the reference numeral 35 indicates a null packet : 
V inserting section/ and the same reference numerals are assigned 
to the sections corresponding to those shown in. Fig- ;1- | 
20 excluding the section described above. 

Next description is made for different points from 

* Embodiment !•. _"■ 

: The program control information editing section 32 transfers., > 
the program control information packet 1 3 3 generated anew to the/ 

■25 remultiplexing section 33 like that in Embodiment 1, and the ^ 
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control information selecting section 31a, 31b, . . . Sin - 
transfer media information packets 132a, 132b,.. 132n 
thereto respectively . 

When the transferred program control information packet 133. 
and the media information packets 132a, 132b, "•*, 132n are; 
multiplexed again as new program multiplexed information/ 112x r 
by the remultiplexing section 33, and in a case; where a rate, 
of information to be transmitted is less than an output rate of ; 
the' program multiplexed . -information 112x, a null packet / 
inserting signal 134 is outputted , from/ the remultiplexing:: 
section 33 to a null packet inserting section 35. The : null 
packet inserting section 35 outputs a null packet 135 to the. 
remultiplexing section 33 according to the null packet- 
inserting signal 134 , the null packet 135 is multiplexed . on 
the. program multiplexed . information 112x, so that the 
processing speed is matched to the output rate. 

As described above, in a case where a rate of the. 
remultiplexed bit stream is slower than an output rate, it is 
possible; to match a processing speed to; the output rate of a 
bit stream to be outputted by inserting a null packet. 
.7/ //Fig.' 4 is a : block, diagram of a remultiplexing apparatus 
according to another embodiment of the present invention. 

. ;.: in Fig. 4, the reference numeral. 3 6 indicates an external 
information packet inserting section, and the same reference 
numerals are assigned to the sections corresponding to those 



shown in Fig. 1 excluding the section described above. 

' Next description is- made, for a different point, from that in ;.. 
Embodiment 1. The program control information •editing section , 
32 inserts an external information packet 136 .inputted from 
5 outside to the program multiplexed informal: ion 1 12x , and :? 
''. outputs, control inf ormation 137 . concerning to; the external ; 
: information packet containing information for -a PID number or, 
-the like required for remultiplication to the external 
information packet inserting section' 36 
1.0 When the transf erred : program control information packet. 133 > 

and the media inf prmation packets 132a, 132b/. 132n are. 

multiplexed . again as new program multiplexed information 1.12x 
by the remultiplexing section .33 , and in a case where . a. rate v : 
. of information to be transmitted is less than an output rate of. 
15 the program multiplexed information 112x, .." an external/ 

information packet inserting, signal 138 is outputtecl from the.- 
remultiplexing section 33 to the external information' packet 
inserting section 36. ...The external information packet 
inserting section.. 36 packetizes externa 1 i n f o ?ma t i on /. 1 36 with 
20 control information 137 according to the external information 
^ packet*/, inserting signal 138, and . outputs an external 
information packet 136a to the remultiplexing. section 33. The 
• ; remultiplexing section 33 . multiplies the; external information 
packet 136a on the program multiplexed information 112x.,.- so 
25 that the processing speed is matched to the., output, rate, of the 



information 112x . 

As described above, in a case ...where a transmission ; speed \ 
(rate) of . the remultiplexed bit stream is ..slower than aii.i.: 
output rate, . it is possible to match a processing speed , to the, ... 
output rate of a bit stream to be output ted by inserting a "■: 
information packet inputted from, outside/ ahd also to 
effectively; .utilize , a transmission path by transmitting 
external information.. 

\: Fig. . 5 is a block diagram, showing a r emul t ipl ex ing : : 
apparatus /according to another embodiment : of . the present - 
invention. ' ; . \ /'•-.- ' 

In Fig. 5, designated at the;, reference.' numeral 37. is a : 
program .organizing section as a program organizing means for; - 
deciding program organization to be remultiplexed, at 38a, 38b, 

, 38n a media information selecting section for selecting only . 
.specified media information respectively, and the same reference 
numerals are assigned to the sections corresponding to those, 
shown in Fig. 1 excluding the section described above. Herein, 
. the remultiplexing means for. remultiplexing only necessary . 
media information .. comprises media info rma t i o n . . s e 1 e c t i rig 
sections 38 a, 38b/ 38n and the remultiplexing section 33 . 

' Next description is made f o r a differ e n t point from that, in; 
Embodiment 1. The control information selecting sections 31a, : 
31b, •'•> "3 In transfer the taken-out program control information, 
.packets 131a, 1.31b, 131n to the program organizing section :. 



37, :and; also transfer other, media information packets 132a, 
132b, — , 132n to the media information selecting, sections 38a, 

38 b, . 38n. respectively. . • ' ~ r < 

The program organizing section 37 takes out ..a packet with > 
PID-P containing all program control information (PAT) from the . 
program control information packets - 131a, 131b, ; I31n"\ 
transferred from the control information selecting sections 
31a, 31b,. 3 In, and selects required programs put of; .the 

programs'; this selection is executed .by, for: instance, ; 
previous ly '.. s etting it in the program organizing section 3 7 V : °f .. : 
setting it in an inputting means provided therein, or there is ^ 
a method of selecting it according to information in the 
program control information. 

Also, the program organizing section 37 generates PID 
information for a packet containing program-specific control 
information for the selected program corresponding to. each of 
the program multiplexed information 112a, 112b,;", 112n as 
program organized information 139, and transfers the generated 
information to the program control information editing section 

; the program organizing. .section 3.7 takes out all of . the 
program-specific control information for the selected program 
corresponding to each of '. the control information selecting 
sections 31a, 31b, 3ln according to the program organized 

information 139, obtains . PID indicating all the . media 



. .. information contained in the selected program, and transfers 
the -"PID- to each of : the media , information selecting sections / 
38a> :38b f *;•> 38n as selected Pip information. 140a, . 140b, :•••>■"•.•; 
i40n .respectively, . and also transfers a packet 131- containing 
5.- program, / control : information / transferred • .-from*/.; the control . 
information selecting sections 31a, 31b/ — , 31n for -the program ' 
control information editing section 32-v , : "v. •' '•*'. 

- .v - ■ .' ;.The program control information editing section 3i2 ..takes •out 
PID . . information for a- packet containing. ; program-specific 
( . 10 control information for. all the programs shown in the program 
organized • information 139 transferred ~ from the program..; 
organizing section, 37, and. stores the PID as PID information ;. 
..before PID . converted information for a packet -containing, the? 
. program-specific control information is converted. ; 
.15 Then, . the program control information editing section 32 

checks .the PID information before the information is. converted, 
< and takes a new PID to avoid duplication in a case where there 
... .. are two same PIDs therein, and stores the . PIDs as PID ... 
.(". ,. converted information before and after tjie. information 'is-/-. 

'^■[rS'Vr^o/- ;- ;: -coriyerted/s;;;:/- ;■" ••\;^ \ : } \ ■/. > i y ■ - : -.VV\--v: •■ : > 

When there, is any duplication as described above, the 
program control information editing section 32 generates a new 
■\ ■■ -program control information packet .133 f rom' the program control : . ; 
• .information packet 131 transferred from tiie progran* organizing. Vxy-y! 
■ 25 section 37 according to the PID converted, inf ormation f or ■ the * 

, :\ V , ' \ ■ . r 30/- . ■ -' : ' ; . . - ' •; : .... ! "\V 



\\" stored program-specific, control information packet, . and 
"■ transfers the new packet, to the remultipiexing section 33. If 
. .there is not \ any. duplication, the program control information 
• editing section 32 transfers the program control informatipn. 
- - 5 packet 131 as it is to the demultiplexing section 33 as a- the/;; \ 
'. : : .program control information packet 133 . ; 7 .'■]'.) 

Next description is made for operations in the media 
: information selecting sections 38a, 38b, J8n ■with /reference^^.- 
-^^ selecting section 38a as an exa.mpie . 

10 " • The media information selecting section* 38a, : at first,, stores;- . ( 

. selected PID information 140a transferred', from the program • 
' : . organizing section . 37. / Then the media information., selecting- . . X; / ; I 
' — sectfion 38a selectively takes out only a packet with the PI D 

.. . number specified in this selected PID information 140a from . the; v 
■ . 15 packet 132a containing the media information .transferred /from.' 

.'.the control information selecting section 31a, and .transfers -y. 
- the packet to the remultipiexing section . 33 as a. media 
information packet 141a with the selected PID. 

Similairly/ each of the media information selecting section ^. ; 
20 38b, — , 38n selectively, takes out only a packet .with the. PID 
: ^ : Vr; V /y' r n\ii&er specified in the selected PID information 140b, \ I40n : . 

transferred from the program organizing section. 37/ and • 
transfers the selected packet, to the remultipiexing section 33 
as each of media information packets 141b, ; 141n; with the; ; 
, 25. selected .PID. .. ■ .:- '-'.-./ 

. .J 1 . • .' . ... ■ - ^\ \ .-. 31 • . - ■ • 



The remultiplexing " section 33 multiplies again the selected 
. program control information packet .133 according to. the program 
organizing information 139 and the media, information .packets 
: > ; 141a, /141b, . y 14 In each with: the selected PID as. program . ,/ 

; : 5 •* - multiplexed \ information 112x for transmission. ' 

As described above/, by remultiplexing only a selected. 
. v program from program control information \. contained " : ' in an ; 
'•-^ inputted bit .stream, .. only : a. , . required program can be.. 
. transmitted. ; In a case where a bit : stream: generated by 
* 10 remultiplexing all programs contained in all the . inputted bit 

.: streams, is faster, than . a transmission, rate in transmission / 
; path/, the .generated bit rate can be transmitted by selectively 

transmitting a program. r . - 
. . . . Next description is made for an example : in . which a 
" . 15 . . viewability restricted program is organized as an embodiment v ; 
■ in which the media information described above is selected and • 

remultiplexed. Herein, description is made for operations in 
a case where, the program organizing section 37 -generates. . 
( : . . V : . • program multiplexed - information comprising only programs, for :. 
20 adult as the example described above-, 

The program organizing section 37 obtains, packets containing 
... all of the all program control information each with PID-P from/? ; 
: the packets 131a/ 131b, — , 13 In each containing the program. ..-v.-.; 
"v v 'C:.^' : control / information transferred from each .-.of the control ■ 
25/ . /information selecting: sections 31a, 31b/ — , . 31n,: , obtains . /. 
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/program-specific information corresponding to all: the programs 
Obtained from, the packets containing the obtained all of the . 
air- program control information/; and ."' gets -viewability'; 
.. restricting- information from the rprbgram-speci? :ic. y;ttn%t<st-^ y 

.•.-.information..' • : ' . S'^K'i'-'./ 

! • ' . .' The program organizing section 37 selects a program ' with . 
•'restricted viewability to adult people according; to. Jthe - : 
-viewability restricting information to all the obtained . 
programs, and stores PID information for packets containihg ' 
program-specific control information . for selected programs .for 
adult people ■ corresponding to the program multiplexed? 
information" 112a, 112b, Il2n respectively as program : 

V organized information 139 for programs with, restricted..- 

viewability for adult people, • 
15 Also the program organizing section 37, at\ first, .takes out 

; ..all the program-specific control information for selected 
' programs with restricted viewability for adult people:.,, 
corresponding to the control information selecting sections/;:. 
•". 3la, 31b, — , 3 in. according to the stored program organized 
20 information 139 for programs with restricted viewability. for 
s adult . people, obtains PIDs indicating all the media 
. information contained in the selected programs with restricted 
viewability for adult people, and transfers the obtained PIDs 
to the media information selecting section 38a, 38b,. 38n, 
25 as selected PID information 140a, 140b, •", 14 On for programs 
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with restricted viewability for adult people. 

Then> , the .program organizing section 37 transfer's • the ... . ; 
stored ..program -organized information 139 for programs with 
: restricted viewability for. adult: people, arid the packet 131. 
: 5 . : containing the program control information, transferred from the. 

control information selecting sections 31a, 31b,' •*•, 3 In to the . . 
program. control information editing section 32. 
/: Description is made for operations of the program control 

information editing section 32 . 
< 10 The. program control information editing section 32 takes out 

PID information for a packet containing program-specific 
control information for all the programs shown in the program 
/organized/, inf orrriation ; 139 for programs with restricted 
• : viewability ".for..' adult people transferred, from the;; prog tarn- 
.15 organizing section 37,. and stores them as PID information 
before the PID converted information for the packet containing., 
the program-specific control information for programs with 
.restricted viewability for adult people is converted... 
.y- Then ,. . the program control information editing section: 3? 

. 20 checks the PID information before the information is converted,' 
and in a case where there are the same PIDs therein, the. 
program control information editing section 32 takes a new PID- 
so as to avoid duplication/ and stores it as PID converted; . 
..' information for the . packet containing the prograirv-specif ic - 
25 control information for programs with restricted . viewabilitiy - : 
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for adult people before and after the PI D converted information '-v 

. • is; converted. 1 ' ■]';■/: ■■:''\ : '<'.-- 

•The program control information editing sect i°h 32. takes ; out ■; 
: all of the packets each containing, program-speci f ic control^,; ' 
v '.5 - information shown in the information before PID information -is: 
converted of the PID converted information for the program- 
specific control information for the . stored programs with'.-; 
: restricted viewability for. adult people from the .packet • ; -V; / 
containing the program control information transferred from the 
10 program organized section 3.7. And in a case where there are the 

same PIDs therein, the PID is reallocated to a PID after the . • : 
. PID. is converted according to the PID converted information/ ;. 
■ and * in a case where there are no duplicated PIDs,.. the. packet . 
/.containing the program-specific control information for the;;.. 
15 ' stored programs with restricted viewability for adult people . i.s 
updated as it is. • 

The program control information editing section 32 generates. 
.... a. packet containing a new unit of . all program control 

information with restricted viewability to adult people ( 
20 according to the PID converted information for packets 
containing the program-specific control information .for the 
stored programs with restricted viewability for adult people.. :! 
: . As described above, the program control information . editinig. •:, 

section 32 transfers the packet containing the updated program- . 
.25 • specific control information for the programs with restricted :. 
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;. viewability to adult people and the packet containing the new . . 
•/ : . ; " ..unit . of all program control information generated with 
/ restricted viewability for .adult people as. a packet .; .133 , 
: 5. containing . .the new program control information to . the;. 
;/ 5 r^multiplexing section. 33. ; .:. • .- 

Next description is made .for operations in the media' 
..:;,•> inf option ..selecting sections 38a, 38b, 38n with the. media 

- ^ ^ ^ infdrmatlon selecting : section 38a used .as an example . ; 

- ": -The media information . selecting section 38a, at first, stores 
( ') :iof > selected PID information 140a for , the. programs with restricted: : : - ^ 
vie viability to adult people transferred ' from the program •. 
organizing section 37; selectively, takes out only a packet : 
: wit^i the PID- number ; specified in the selected PID info rma t i b n 
14 0a- for; the programs with restricted viewability to .adult ■ ; : 
. 15 . .people from the packet 132a containing the media information 
... transferred from the control information selecting section 31a, ■ 
r '. ; and transfers the packet to the demultiplexing section 33 as [ 
-"a packet 141a containing the media information, with the 
( 7 . selected PID. 

20 1 Similarly, each of the media information selecting section 

-^J. : 38b,-. .•••>.-; 38h selectively takes, put only a pac ke t with , the; PID 

.V. -number specified. in the. selected PID information 140b, " : 140xi; K ,. 
; . . . ^ : . -i — for ;the programs- with restricted viewability for adult people. - 

i'r - i transferred , from .^the program organizing- Section 37, and . x : 
•V 25 ./transfers, the packet containing .the media information . . for, the; 
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programs ^ith restricted viewabiiity , to adult people to the 
remultiplexing section 33 as each of the packets 141b, • '— , 
: , 14 In containing media information with "the selected PID. 

';• The remultiplexing; section 33 multiplexes again the packet 
'••.'•5 ; 133 containing the program control information for . the programs : 
with restricted viewability to adult people transferred from the < 
: program control information editing section 32 and the packets 
141a, 141b, . 14 In each containing the media information 

with the selected PID for the programs with restricted 
10 viewability to adult people transferred from the media 

information selecting section 38a, 38b, 38n as program ;. 

. : ' multiplexed information U2x for the programs with restricted ; 
viewability to adult people for transmission. 

• As described above , by obtaining the viewability restricting 
.15 information contained in the program control information for 
an inputted bit fstream, and remultiplexing only the selected 
program according to the viewability restricting information 
described above, only a required program can be transmitted.. 

Fig. 6 is a block diagram of a remultiplexing . apparatus . (. . . 
20 according to another embodiment of the present invention - 

. In Fig. 6, designated at the reference numerals 39a, 3 9b,. 
39n are PID reallocating sections each as a . PIP 
reallocating means for reallocating a PID for a packet containing •. - : 
media information respectively, and the same reference numerals • 
25 are assigned to the sections corresponding to those shown : in , 
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.Fig. 1 excluding the sections described above, 

- ; ; Next description is made ; for a different point from that : in: 
Embodiment 1. Firstly, description is made for operations in 
the control inf ormation; selecting sections 3la, 31b, *■-, 31n. : 
^ ; 5 .The control information, selecting sections 31a/ 31b/ 31n : 

.transfer packets 131a, 131b/ ■•;/_ 131n containing . the. 

selectively taken-out program control information to. the program .; / 
•control information editing section 32, and also transfer media \ 
'v \ " information .packets 132a/ 132b, . 132ri which - are - . the 

( id .^remainders after the program control information packets 131a> ' : . . 
: .13 lb, 13ln . have been selectively taken out to the ; PID 

reallocating sections. 39a, 39b, .'""/. 39n, respectively .. 

:T-tie program control information editing section 32. obtains . 
.PID information for packets containing all of the : program- . . 
15 specific control information from all the all program control. 
. information for PID-P contained in the packets 131a, T31b,. 
. . 131n each containing the program control information 
transferred from each of the control info rma t.i o h s e 1 e c ting 
: sections 31a, 31b, ••, 3 In, obtains a new PID so . that PI D .. 
; 20 ^ information for the packets containing; the obtained all : >.of .the 
program-specific control information are not duplex, and 
stores PIDs : corresponding to the program multiplexed ( 
/ information 112a, 112b, 112n before and after the PIDs are ; , 

• ; converted respectively as £10, converted information for the j 
is. packets, containing the program-specific control information.. > -r v • 
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The program control information editing section 32 obtains . 
PID information for all of the media information packets shown / 
in all the program-specific control information according; to .... 
all the packets containing the •program-specific control,, -.y 

• 5\./ information described above. 

. . If there is any media - information packet with .an . identical 
PID number in the PID information, for all ; of the; ; media y/ 
information packets for all the obtained programs, the prograia • 
control information editing section . 32; obtains a; new PID . number,. 
10 to avoid the identical numbers/ and stores PIDs. corresponding ( 
• to the program multiplexed information 112a, 112b, ll2n 
after the PIDs are converted respectively as Pip converted ;/•/- 
"V information for the packets containing the media information:: ... 
The program .control information /editing ^ section 32 .transfers -, ; . 
15 . PID reallocating information 142a, 142b, -?•> 142n, . for ; 

instructing reallocation of the PID. for the packet containing / 
media information, which includes the PID information before the 
media information' packet is not converted and the ;? PID 
information after it is converted on each of the program ( 
> V 20 multiplexed information 112a, 112b, v- , , 112n according to. the 
PID converted information for the stored media information 
packets, to the PID reallocating sections 39a, 39b, 39n; ? 

.. The program control -information editing section 32 generates.. - 
a new unit of all program control information and corrects the 
/ 25. PID information for the packet containing all of the program-. 
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specific control information according to the PID converted 
. information . for the stored media information packet; arid 
corrects PID information for the packet containing media: 
ihf o-rmatiqri for all the. programs contained in the packet , 
containing all of the program-specif 19 control information- of 
which PID information isj corrected according to the PID. 
. converted information for the packet- containing the stored 
program-specific control information, and* updates, all the 
prbgram-spe'cif ic control information. ~ 

The program control information editing section' 32 transfers, 
the newly, generated all program control information packet and 
the updated all of the programrspecif ic control information to., 
the "remuitipiexing section 33 /as. the; program control 
information 133. for remultiplicatiori. • 

: Next description is made for operations in the PID 
realibcating; sections 3 9a, 39b, 39n - with the PID. 

reallocating section 39a used as an example. ' 

The PID reallocating sections 39a . stores PID information 
before and after the, media information packet contained in the 
Vpib "reallocated information 142a transferred from the program. 
V control information editing section 32 is converted. . .. 

The PID reallocating sections 39a reallocates the ^ID for 
the 'media information packet 132a transferred from the control: 
information selecting. section 31a to. other one accbrding to the 
PID information before and after the stored media .ihf ormation 



packet is converted, . and transfer's it to the remultiplexing/ > 
section. 33 as the media infprmation packet ,143a. v with the-; 
reallocated- PID. \ ; ■ . V / 'i'V' 

: The PID reallocating sections 39k?, 39n reallocate the 

PID, like the PID reallocating section. 3 9a, f or each of the - : 
media information packets 132b, 132n transferred from the 

control information selecting section 31b, -3in to other one 
according to the PID information before and. after, the ... media: 
informatibri packet contained in each of the PID reallocated 
information. i42b, 142n from, the program control information-, 

editing . section . 32 is converted, and transfer it ; to . the 
remultiplexing section 33 as the packets 143 b, 1 ^. 3Ti l 
containing media; information each with the reallocated PID.. ; ;. 

The remultiplexing section 33 multiplies again the; packet 
133 containing the program control information selected 
according to the program organizing , information .139 and,, the 
media information packets 143a, 143b, 143n each .with the 

reallocated PID as program multiplexed information .li2x for 
transmission..';; • ^- 

As described above, in an bit stream in which ID t numbers 
of packets each containing media information are reallocated 
so that the two numbers are not identical, the ID numbers of the 
packets each containing the media information are reallocated 
to other number,- and the -packets each with the; reallocated ID 
number are remul t iplexed, one packet ID. number, can be giyen to 



one unit- of media information, so that the bit stream receiver: 
can obtain media information by identifying them.. 

.Fig- 7 is a block diagram of a demultiplexing apparatus 
according; to another embodiment of the present invention. 

■ In Fig. 7, the reference numeral 40 indicates ah external.;, 
clock generating section for generating a system clock from the ' 
clock signals inputted from outside, and the same reference 
numerals are assigned to the sections corresponding to those 
shown in Fig. 1 excluding the sections, described above. 

Next description is made for a different point from that, in • 
Embodiment .1. The external clock generating section 40 
generates a frequency clock used for transmitting, the program 
multiplexed . information 112x, and. the . remultiplexing section;, 
33 receives 'the generated clock as a transmission path ...clock;, 
signal 144.: -■. 

When it is to transmit the packet ,133 containing the program 
control information , transferred from the program control 
information editing section 32 and the packets 141a, 141b, 'V . 
1 4.1 n each -containing media information transferred from each of. 
the control information selecting section 31a # 31b, 31n as 

program; multiplexed information 112x by multiplexing them 
-again; -the. remultiplexing section 33 remultiplies the packets 
described above by synchronizing to the received transmission 
■ path clock .signal 14 4 and outputs ; program multiplexed: 
, . information 1 12x . . 



• : As described above, by synchronizing to the inputted clock; V 

f rom outside and outputtihg the bit stream/ synchronization in 
transmission- is easily ptovided. . . 
" ' . Fig. 8 is a block diagram of a remultiplexihg apparatus v; 
5 according to another embodiment of the present invention. 

In Fig . 8/ designated at the reference numerals :41k/ 41b, • 
\" : \ ; - ^ V;-- \ . -* V V 4 In are FIFO (First In First Out) type of ., packet- 
;V buffers for- temporarily .storing ; p rogr am ;., 

"multiplexed information! 112a; 112b, ~ v 112n respectively, and 
;V -' : \ ''; lb . - the same reference , numerals are assigned to, the sectibrvsr 
corresponding to those shown in Fig.- 1 excluding the sections v. 
.. . . described above . '. ,< ' ■ - ■ ..\{'..^ : 

- Next description is made for a different point from.- that ; in 
. Embodiment 1. At first, as shown in. Fig. 9, the program . 
15 multiplexed information 112a, 112b, 112n transferred at r ; 

each.; of transmission timing respectively are stored in the ; ;; ;• }.. 
packet synchronizing buffers; 41a, 41b, , .41h. At this point. ... 
"of time, program multiplexed information 112a, 112b, 112n. r 

to be inputted are discretely inputted at a different speed, so .( 
20 that the starting byte between TS packets is not always identical 
: ; ; : : : '(synchronism) to each other. For this reason, each of the packet . 

9/ synchronizing buffers 41a, 41b, . — , 4ln synchronizes :the ; t 
starting byte of each of the packets to that thereof: to insure: 
packet synchronism of .the program multiplexed information : 112a, V 
. 25 . 112b, 112n, and outputs while the processing speed is being J • 
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matched. 

■As described above, by providing a packet synchronizing 
buffer in the apparatus to synchronizing to packets, it is..' 
possible to insure packet synchronism; between a plurality of 
bit streams . to be inputted. . 

.-Fig. : V 10 is a block diagram showing a remultiplexing . 
apparatus ; according to another embodiment of the present 
invention. 

In Fig. 10, designated at the reference numerals 4 2a, 42b; 
42n 'are clock regenerating sections . as system clock, 
regenerating means each for regenerating clock information by 
regenerating, a clock according to clock information of each, 
prdgram respectively, at 4 3a, 43b, . 43n clock information, 

reallocating .sections .each for generating new clock information, 
and reallocating them/ and the same reference numerals: are 
assigned to, the sections corresponding tp those shown in Fig.. 
1. excluding the sections described above. 

Next description is made for a different point from that in 
Embodiment 1. At first; description is made for operations in 
the control information selecting sections ■• 31a, 31b, ... 3 In 
with the control inform selecting section 31a used as an 

; example.-. ; 

The control information selecting section 3la takes out all 
of the program-specific control- information from the 
transmitted program multiplexed information 112a, and obtains 



v PID information for packets containing clock information for - 
all of the programs from all the program-specific control ; ." 
information . taken out and stores- them. .. . - v. 

> w. The. ■ control information selecting, section ";3 la, : in^.a,.- case 
5 where clock information is contained in the packet with a PID 
^•■''identical .to the stored PID information from the transmitted; : . : 

program multiplexed information 112a, takes out only the clock 
V. information; f rom the packet, and transfers the clock ^ ..• 
information to the clock generating section 42a as clock 
10 information 146a contained in the media information. \ 
Next description is made for operations in the clock 
regenerating sections 42a, 42b, — , 42n with reference to the 
clock regenerating section 42a as an example. 

The clock regenerating sections 42 a has the same 
15 configuration . as that of a clock regenerating section 17 in a.; 
method of regenerating a clock, shown in . Fig.. 18, and. 
regenerates a system clock from the clock information for a 
packet 146a containing clock information transferred from the 
/; : control information selecting section 31a according to" the ^ 
20 incorporated PLL. 

On the other hand, the . clock information reallocating . 
section 43a, in a case where clock information is contained in ? 
":' a packet with a PID identical to the stored PID information: from : 
the packet 132a containing media, information transferred .from 
25 the control information selecting section 31a, reallocates the . ; 
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clock information for the packet to clock information 147a . 
generated in -the; clock regenerating section 42a; f . and. ; . 
multiplexes . the., .information again -in the .. remultiplexing . S; 
. section 33 for transmissions . - '/ 

5/ . : As described above, by regenerating a clock from a packet/. ; 
containing program clock information and multiplexing again: a 
packet containing new program clock information generated. from \ 
the regenerated clock; it is possible to transmit a bit stream 
containing accurate.- program clock- information. 
t -10 / : Next description is. made for an example of transmission of ... 

... • . the accurate, program clock information. . 

At- first/ ' the' remultiplexing. section 33 takes out PID : . . 
information for a^packet containing clock information; for. all-. 
. . ; ; ; . ; ; of: th^ program from the packet . containing program-specif ig. ■ \ _ 
15 control information out. of the packet 133 containing new program. 

control information transferred from the program: control; -a /; 
. inf ormation editing section 32, and. stores : the.. PIP information.. 
. Then, . in the remultiplexing section 33, when the packets 
( : . ; , .-. '' 141a/ 141b,. v, "141n each containing media information 

20 transferred from the control information selecting sections 
31a, 31b, 3 In are multiplexed again, a delay in 

[.-[} J yf^f- muitipiicatibn of; packets is generated due to an operation, for . • . ;•• 

matching an output of other packet. In a case where clock • : 
^ information, is present in a transmission-delayed packet, ; the . 
," 25 - "•: remultiplexing section 33 computes the : delayed time from a.' y 



- 46 - 



10 



number of delayed bytes . and- an -output ; rate from , the ■ 
transmission path to be outputted, adds' the; computed delayed ; , 
time to the. clock informatibn, and transmits/ the packet in- whiich:. ^ 
an error of the clock information i^cprrected. . . 

As described above, the packet cor\t:aining ; th<s program clock ■ 
information is rewritten to the program clock information, in : , 
•which • -time fluctuation ; generated in.. ;the .['. process ; ,;of. ; : • 
^emultipiication is .corrected, V; and the \ program. ...clock--:-. 
•information included; in ;the .bit : stream after remult 
; ; is compensated/ so that it is possible "to transmit accurate "-..-0 
program clock information. 

.Fig. 11 is a block diagram of a remultiplexing apparatus ; 
:V according to another embodiment of the present invention. V 
\ in Fig. 11/ designated at the reference numerals 10 a;, 10 b; 
15 - iOn are TS multiplexing transmission devices respectively/ 

• ' at 32 the program control information, editing section as a .:. 
: program control information ..editing means, at / 3 3 
\ remultiplexing section, at 34 .a remultiplexing . apparatus,. , and v 
• at 44a, 4 4b, 44n all program control information abort ing ( . 

sections'; as .; all " program control, information aborting means 
-respectively 

At first, ; description, is made . for operations , in the program • 
/ .control information editing section 32 .:. 

The program control information editing section- 32 decides - 
, PIDs to be allocated to a packet • containing program-specif iC. • 
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control Information for all programs, as well as to a packet, 
containing meclia information based on. information, such, as a-;. 
V - number of programs and types of media constituting each program 
V or the like, previously given thereto about program multiplexed 
}5 ' information 112a/ 112b, ~\ il2h each transmitted through the , ; ; 
. TS. multiplexing transmission, devices 10a, 10b, ..'"V. 1( ?n..- - 

The program control information editing section 32 takes oufc>. 
: . required .PID information from the determined PID information to 
be given, to* the program-specific control information for all \ 
ip- --J.' programs * : £s well , as to media-, information the re for ,-' '- and , 
. transmits the, information as ..PID ..information 148a, 14 8b, . 
; : 148n to the TS multiplexing . transmission devices 10a, lObV: , .'V'/ •. 

"'I-- ion* . -v ,/ , . .. -. -.'■[ ■ ' . : v\>:.\ *\' \ 

The program control, information editing section 32 generates 
15 a packet containing all program control information with PID-? 
. from, the determined PID information to be given to the packet,; 

containing program-specific control information for all the.. 

programs. as well: as to the packet containing media information. 
^ • ;:; ■;;:therefor•i;, and . transfers the packet 111 containing the. generated 
20 all program control information with PID-P to 

demultiplexing section 33 at prespecified time intervals after 

the processing of remultiplication of the information has been 
. ./started 

-.'.; ;.*;;. " Next description is .. made for:..: operations in the TS 
- 25 . multiplexing transmission ■ devices. 10a, 10b, ; . 10n with. .the 



TS multiplexing transmission device' 10a used as an example. 
The TS multiplexing transmission device. -10a stores the PID v 
information . 148a . transmitted from, the program ; ; control " 
information editing section 32 ; in the. remultiplexing apparatus 
34/ gives PIDs to a packet containing : the ^program-specific : 
control information for each program as well as to a packet, 
containing media information therefor according to the stored 
PID information. 14 8a, generates a packet containing all. program - 
control information with PID-P , multiplexes ". the information 
[ for transmission'^; ' . ' ■ ' ■ 

Next description ;is made for. operations in. the : all program- 
control information aborting. sections 44a, 44b, 44h with: 
the* all program control information, aborting section 4 4a used 
as an example. The all program control information aborting 
sections 44a selectively takes but the packet containing the\ 
all program control information with. PID-P from the program 
multiplexed information . 112a transmitted , from the. TS 
multiplexing transmission device 10a and aborts it. 

The all program control/information aborting. sections ;44a 
transfers the remairied packets after the packet containing the 
all program control information with PID-P has . been aborted 
from the program multiplexed information: Il2a to : the 
remultiplexing . section 33 as a packet 14 9a. af ter abortion of 
the all program control inf ormation therefrom. 

Finally/ the remultiplexing section "3.3 : multiplexes again 



the packets 111 containing the all program control information 
transferred from the program control information editing, 
section 32; and the packets 149a, 149b, 149n each Rafter 

abortion of the all program control information transferred 
from the all program control information aborting, sections : 44a, 
4 4b, v, 44n respectively, and transmits. the packet as program 
multiplexed information 12 Ix . - 

As described above, ...by previously instructing, an ID number 
of ! a : packet excluding all program control ; information to^a 
multiplexing transmission device for generating bit streams to 
be remultiplexed from the remultiplexing apparatus, the packet 
containing all program control information is selected and 
aborted, , so that .only the remained packets and a packet 
containing, the newly generated all program control -information, 
are remultiplexed, which makes it possible to constitute a simple 
remultiplexing apparatus. 

Fig. 12 is a block diagram of a remultiplexing .apparatus 
according to another embodiment of the present invention. 

In Fig. 12, designated at the reference numerals. 7a, 7b, 
; 1 • , V in a re program generating sections 7 as program generating 
means respectively, at 8 an all program, control information 
generating section as an. . all program control information, 
generating means,. at 10a, 10b, •;>, ldri the TS multiplexing 
transmission devices respectively, at 32 the program control 
information editing section as a program control information 



editing means, at 33 the remultiplexing section, at 34 the 
remultiplexing; apparatus, and at 4 4a, 4 4b, v*4ri .the .. all - : 

program control information aborting sections as. all program.: 
control information aborting means respectively. 
-"5-"' " ; Next description is made for operations . 

Description is made for operations in the all program 
control information" aborting sections 44a, 4 4b, 4 4 n with 

reference to the all program control information /aborting; ... 
section 4 4a as an example- : ... . .. 

10 The all program control information aborting sections 4 4a> 

selectively takes out the packet containing the all program 
. 'control information . with PID-P from the program multiplexed ^ 
. information ll?a transmitted from the TS mul tip 1 ex ing 
; ' transmission, device .10a and aborts it .;. 
15 .. . The all program control information aborting sections 44a 
... transfers the remained packets after . the packet containing the;^ 
.all program control information with PID-P has been, aborted' 
from the program multiplexed information . 112a to the . 
remultiplexing section 33 as a packet.. 14 9a after ; the ' all 
20 program control information has been aborted therefrom- 
Next description is made, for operations in the all; program; 
control information generating section .8. 

The all program control information generating section 8 
• generates" a packet 111 containing a new unit of all' program 
.25 control information to the pac ke t s . 1 4 9 a , 1 4 9b , • . • , . 1 4 9 h. /. each 
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after abortion of the all, program control information 
transferred from the all program control information aborting 
sections 44a, 44b, 44n and to information for one program '[ 

110 a, 110b, ' • llOn generated in .the program generating , 

sections 7 a, 7b, *"> 7n respectively, and transfers the.:' 
generated packet to the r.emul tiplexing section 33. 

Finally, the remultiplexing section 33 multiplexes again ; 
the packets 149a, 149b, — , : 149n each after abortion of the 
all program; control . information transferred from the all prog rain 
control information aborting sections 1 44a, 4 4b, . ; 4 4n, .. 
information for one program 110a, 110b> llOn generated ;.irl 

the program generating sections 7a, . 7b, 7h respectively,,. 

and*- the. packet 111 containing the new unit of all program 
control information transferred from the all program control, 
information generating section 8, and transmits the 
.rertiultiplexed—. packet as program multiplexed information 121x. 

As described above, by aborting only .all program control 
information from the bit streams received by the remultiplexing 
apparatus and only multiplexing again the program information, 
packet from the program generating section and the packet 
■ containing the. newly generated all program control information, 
a simple remultiplexing apparatus c:ari be constructed. . .... 

It should be noted that each means can be realized with 
: -software. 

As described above, in the present invention/ the 
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remultiplexing apparatus .selects a packet containing program - , 
.control information from a plurality of .inputted bit streams, ,; 
edits contents of the selected program control .information to ■ 
generate new program control information corresponding to, a bit 
stream to be output ted, and multiplies again >a •packet,/, 
. containing media information in the inputted bit stream and the / 
newly generated program control information, to, generate ;a new 
bit stream, whereby a single bit stream insures a 1 a r g# r numbe r ; -. 
; ' : of ;.; programs^ - without 'changing the configuration in the . bit 
10 stream receiver. 

In a : case where contents of program control information,; 
contained in' a plurality of inputted bit streams is updated/.; 
contents of program* control information . to . be ; generated .is- . 
. updated, whereby appropriate' program control information •• arvd^: 
15 .media information can. be obtained in the bit stream receiver;: 
Removing, a null packet from inputted packets improves 
transmission efficiency, which/makes it possible to make use of 
a transmission path effectively. \ • : . 

In a packet containing program clock information, the packet 
containing program clock information is preferentially 
: remiiltiplexed and transmitted, ; whereby an error; to ; ^the 
program clock Information is kept to a minimum with simple 
; procedures . ■" •' ' : /„ • V;-"- 

In a case where a rate of a remultiplexed V. bit stream is 
slower than an output rate, it is possible to. match a 
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processing speed to the output rate of an outputted bit stream 
by inserting a hull packet. . ..*■-, 

In :: a "•""case where a transmission speedy (rate) of a 
. remultiplexed bit stream is slower than an output rate, a : ' V\^.v. 
: 5 . processing speed is matched to the output rate of an outputted: ; : 
bit stream -by inserting a information packet inputted from ah 
external means to transmit external information, - which ' maikes; ?i t; : ;- ; -: 
■>■..'■;"■ possible to make, use of a transmission path effectively v ; ;V ;- -. 

: ; / v it : is possible ^ to transmit only a necessary, program by- - 

: ; 10- ..remultipiexing only a program selected from program, control^. . 

information contained in an inputted bit stream.. -.Moreover, in : • 
such a case where a bit stream generated after remultipiexing ;.. . 
all programs contained in all inputted, bit streams is. faster 
than a transmission rate in a transmission path, a prbgram is ,. 
15 . selected and transmitted, which makes it possible to transmit, . [ 
■" ; a generated bit rate. . . ■ . : ? ■ 

By obtaining viewability restricting information, contained 
in program control information of an inputted bit stream and ' 
\ \: remultipiexing only a program selected according, to; the \ 

20 ■- viewability restricting information, only a necessary program 
can be transmitted. 

. in a. v bit stream in which ID numbers of packets; each ; . \; : 
: containing media, information, are . reallocated so that the two;-- ; ; /. ;- ;.y 
: numbers are not identical, ID numbers of packet each containing : \ 
25 media; information are. reallocated to other, number, - and ;the : ;' ; 

■-• ■■■■■■ • - • 54 ' " ■'. . ' - : '•" /, '". 



packets each other with the. reallocated ID numbers /-'are-';. 
. . remultiplexed, one-packet ID number is given to .one /media'; ;: 
information, : so that each; media information can: b<s obtained. - • 
- discriminately in a bit stream receiving device. : ..:/^>:. 
5 The bit stream. is outputted in synchronism to a clock 

inputted from an external means, whereby synchronism in 
transmission is easily obtained. -., 
;^-v; By comprising a packet synchronizing buffer for insuring-;.;. 

packet synchronism, packet synchronism between a plurality of 
10 inputted bit streams is insured. ■• ( 

By regenerating a clock from a packet containing program 
clock information and multiplexing . again a packet cpntainihgf ;; ^ ; 
new ^program clock information, generated, by the regenerated 
clock, a bit stream containing accurate program clock 
15 information is transmitted. 

• By rewriting a packet containing program clock, information? V. 

to program clock information with time fluctuation generated in. - \ 
remultiplication having, been corrected, and compensating 
program clock information contained in a bit stream after _ 
20 remultiplication, accurate program clock information can be 

By instructing in advance an ID number for a packet t 
containing information except all program control information : 
. to the multiplexing . transmission device . generating >;aV"' 
2S ' • stream to be demultiplexed from the remultiplexing . apparatus', ; \ 

; V* • -; . " " . 55 - ; • \. : •;. • ; 



a packet containing all program control information is selected 
to be aborted, and only a remained , packet and. a packet^ .. ; 
containing newly generated all program control information are ; 
multiplexed- again; as ^a result, a simple : remuitiplexing ; ; • 
5 apparatus can be constructed. 

- Moreover, only all program control information is aborted . . 
.from a bit stream inputted into the remultiplexing apparatus,.- 
.. and/ only. ;. a program . information packet from the program. 
generating section .and a packet containing newly.. generated ;;a.ll 
10 . program control information are multiplexed , again; whereby - a: > v . .;; 
simple remultiplexing apparatus can be constructed. /■ 

.. This application is based on Japanese patent application No . 
HEP 8-194 9 64 r filed in the Japanese Patent. Office on. July 24 y . *■• 
: .1996/ the entire contents, of. which are hereby incorporated, ^y, ;: ; 
15 . reference 
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. . c l a i M S ^ .' 

' -xV a r emul t iplex irig appa rat us f o r multiplexing again a £ 

bit stream multiplexed with packets for program information 
comprising a combination, of. media information comprising: 
5 a control information selecting means for selecting a packet . 

- containing program control information from said inputted bit ;0 r ; 
- 'stream';;' 

a program control information editing means for editing., 
contents of said selected program control information and 
10 generating program control information corresponding to a bit f 
stream to be output ted; and :\ •-' )■■ 

a remultiplexing means for remultiplexing said program 
control information generated by . said program control 
information editing means with a. packet containing media 
15- information in said inputted bit stream. 

2. A remultiplexing apparatus according to claim 1, wherein 

said program control information comprises program-specific • 
control information comprising packet ID number information ( 
20 for media information constituting each program contained in 
said bit stream and all program control information comprising 
packet ID number information for said program-specif ic control • :. 
information for all programs contained in said bit stream, 
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3 . A remultiplexing apparatus according to 
claim 1 or 2 , wherein contents: of said program control 
information generated by skid program control information 
editing means is updated in a case where contents of said 
5 program control information contained in said inputted bit 
stream is updated* 



4. A remultiplexing apparatus according to . y 
claim lr 2 or 3, wherein a null packet ia removed from 
packets inputted into said control information selecting 
10 means or said remul tiplexing means . 

•■ ' 5 ... . A remultiplexing apparatusi according to 
claim l r 2, 3 or 4, wherein said remultiplexing means 
preferentially multiplies a packet containing program 
clock information for regenerating a system clock in the 
15' receiving' side. 

6. A remultiplexing apparatus according to any 
one of the preceding claims , further comprising a null 
packet inserting means for matching a processing speed to 
an output rate of said output ted bit stream. 

20 7. A remultiplexing apparatus according to any 

one of the preceding claims, further comprising an 
external means information packet inserting means for 
matching a processing speed to an output rate of said 
output ted bit stream. ' : - 

25 8 . A remultiplexing apparatus according to any 

one of the preceding claims , further . 



comprising a program organizing means for deciding program 
organization for said output bit stream from said/ program - 
control information selected- by ; said control information: ' 
selecting means ,". : and a remul tiplexing . means for . editing 

• contents of said program control information with said •program' 
control information editing means according to an instruction 
from said program organizing means and remultiplexing only 
packets each containing necessary media information. 

9. A remultiplexing apparatus according to claim 8,. wherein 

program organization is decided in said program organizing 
means ■ according to viewability restricting information 

• restricting viewability for., each program from said program 
control information, contents of said; program control 
information is edited by said input; program control information 
editing means according to instructions therefrom, and only 
specified programs with restricted, viewability are again, 
multiplexed by said remultiplexing means. 
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10. A remultiplexing apparatus according to any 
one of the preceding claims, wherein ID numbers of packets 
each containing media information are reallocated by said 
program control information editing means so that two 

5 numbers may not be identical, and an ID number 

reallocating means for reallocating packet ID numbers 
according to a result of reallocation above is provided 
therein. 

11. A remultiplexing apparatus according to any 
10 one of the preceding claims, wherein said remultiplexing 

means outputs said bit stream in synchronism to a clock 
inputted from an external means. 

12 • A remultiplexing apparatus according to any 
one of the preceding claims, further cbmpirising a packet 
15 synchronising buffer for ensuring packet synchronism 
between said plurality of input bit streams, 

13. A remultiplexing apparatus according to any 
one of the preceding claims, further comprising a system 
clock regenerating means for regenerating a system clock 
20 from a packet containing program clock information 

included in said input bit stream, wherein a system clock 
value from said system clock regenerating means is 
inserted as program clock information when said packet is 
remultiplexed by said remultiplexing means . 

25 14 . A remultiplexitig apparatus according to any 

one Of the preceding claims, wherein said remultiplexing: 
means rewrites a packet containing program clock 
information for regenerating a system clock in the 
receiving side to program clock information with time: 

30 fluctuation generated in remultiplication having been , 
corrected. 



: . 15. : a remultiplexing apparatus for multiplexing, again a v. 
plurality of bit streams multiplexed with packets for program : ;; 
information comprising a combination of media information and 
outputting remultiplexed bit streams as a bit stream comprising; 
5 a program control information editing means for instructing 

an ID number for a packet containing program control 
information to a multiplexing transmission device, generating 
said bit stream to be inputted into said remultiplexing 

. apparatus;^ • • v • ; , ** '. ' ■ 

10 an all program control information aborting means for 

aborting only a packet containing all program control 
information from said inputted bit stream; and 

*a remultiplexing means for remultiplexing the all program 
control information outputted from said program control 
L5 information editing means and an output from said all program 
control information aborting means. 

16 . A remultiplexing apparatus for multiplexing again a 

plurality of bit streams with multiplexed packets for program ( 
20 information comprising a combination of media information and 
outputting remultiplexed bit streams as a bit stream comprising: 

an all program control information aborting means for ; 
aborting only a packet containing the all program control ; 
information from a bit stream inputted into said remultiplexing 
25 apparatus; 
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: a program generating means ' for multiplexing media coded 
i n f 9 tma t ion pre pared by coding media information as well as 
program specif ic control information with .fixed-length packets 
and generating prograitis; 

5 an all program control information generating means for 

generating an all program control information packet; and 

a remultiplexing '. means for remultiplexing an output packet 
from said all program control information aborting means, an 
. .. output packet from said program generating means, and. said all 

10 program control information packet. 

• 17. A remultiplexing apparatus constructed and arranged 
to operate subs tan t i all y as hereinbefore described with : 
re f er ence t d and as illustrated in F igur.es 1 to. 12 of the 
accompanying drawings. 
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8. An apparatus according .to any^on^ . of the . : >- y). 

preceding claims, '.further' comprising a program organizing V > 
.means for deciding 1 program organization for; -s^id : qucput. ■ : . . 
composite packet stream from said program control 
5 information selected by said selecting means, and a means .. 
for editing contents of said program control information 
with said program control information editing means 
according to an instruction from said program organizing : 
: : • meansi and cpmbining only packets each containing necessary V. :. 
'"••/ 10. media information. / ■ V : ':.' 

'. 9 , . An apparatus according to c i aim 9 , whe re in 
program organization is decided in said program organizing 
means according to viewability restricting information 
15 restricting- viewability for each program from said program 
control information, contents of said program control 
information is edited by said editing means according to 
instructions therefrom, and only specif ied programs with 
'-•;,.• restricted viewability are again merged by said merging ; .( 

: 20 means'. . r/yy.) : '* .. J V".'. ' \ V v :-2 v V : \- ! V 

10. An apparatus according to any, one of the ; • 
preceding claims, wherein ID numbers of packets each - 
containing media information are reallocated .by ^said-V:':- . - - ..' 
. 25 editing, means so that two numbers may. not be identical;, andV . ' "V;.; 
. an . ID number reallocating means, f or reallocating packet . ID 
numbers according to a .result of reallocation above is ' 



. provided therein. ... 

11 . An- apparatus according to any one of the . 
v preceding;. claims, . viierein said' merging; means; outputs, said : .. 
5 composite packet stream in synchronism to a clock inputted 
"'; from an external means . 

12 An apparatus according to any one of the 
preceding claims, further comprising a packet, synchronising 
10 buf fer for; ensuring packet synchronism* between said 
plurality of input packet streams. 

; *.. ' 13 .An apparatus according to any one of the .v; 

preceding claims/ further comprising a system clock 
15 regenerating means for regenerating a system clock from a 

packet: containing program clock information included in 

said input packet stream, wherein a system clock value from 
.... said system clock regenerating means is inserted as program. 

clock information when said packet is merged by. said , - : ; : 
2 0 merging means , 

14 . An apparatus according to any one of the . 
.preceding claims ,. wherein said. merging means rewrites a 
V packet containing program clock information for,. - 
; 2.5 . regenerating a system clock in the . receiving side to: . • 

-• program. clock information with time fluctuation generated 
in merging . having been 'corrected. 



.15. An apparatus, for combining and ^diting v; a '". 
plurality of packet streams, each, stream, being generated by 
. a multiplexing transmission device , and each stream 
*• -*;. including, combinations of packets each cornbinatibri;; 
5 . containing "a program ..control, packet /containing program • 

. control information . and at least one. associated, information 
packet containing media information,., the apparatus • "" 
; ./ comprising 1 : rV^ ■■ 

means for generating packet ID numbers and. 
10 ; instructing a selected multiplexing transmission device to, ... 
transmit program control packets and associated information; 
V ;. packets allpcated to said generated ID. number, to said 

apparatus, said generating means also ; outj?utting packets of 
all-program control information; 
.1.5 - an all-program control information abort i ng means for 

aborting only packets containing all-program control _ ... 
information from said inputted packet streams; and 

means for merging the all-program control information : 
. .. packets outputted from said generating means ; and the. 
20 packets output from said all -program control information 
aborting means so as to form a single, composite packe t 
stream. . ' / ' : '- ; / ;.;--,..*' ■ " ■ v- ' .] ". 

■ 16.. An apparatus for combining, and edxt^Lng'ai^^^ 

25 plurality cf packet streams, each stream being generated by . 
a multiplexing transmission device, and. each stream 
including- combinations of packets, each combination . ' 
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containing a program control packet containing program 
.control information, and at least rone associated information - 
• :.. packet containing media . information, the apparatus 

; comprising : ' j. ; \ .Of V" 

5 ' ari all-program control information aborting means for ; 

"aborting only packets . containing all-program ...control . 
information from said inputted packet streams ; 

a program generating means, for multiplexing coded . .. 
media information prepared by coding media information as 
10* well as program specific control information with fixed- 
length packets to generate programs ; 

an all -program control information, generating means 
for generating all -program control information packets; and 
means for merging ari output packet from said all- ■ 
15 program control information abort mg means, an output 
packet from said program generating means, and an all- 
program control information, packet . 

{ , 17 . An apparatus' constructed and arranged Ho 

2 0 operate substantially as hereinbefore described with 

reference to and as illustrated in Figures i to 12 of the 
^accompanying drawings. 




Office 

6% 



Application No: 
Claims searched: 



GB 9703815.2 
1 to 14 and 17 



Examiner: \ Ken Long . 
Date of search: 12 May 1 997 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 



UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 
UK CI (Ed.O): H4P (PPS and H4K (KTK) 
Int CI (Ed. 6): H04L (12/56) 
Other: None 



Documents considered to be relevant: 



Category 


Identity of document and relevant passage 


Relevant 
to claims 


A 


GB 2172478 A 


PHILIPS (UK) ; 


None 


A 


GB 2172476 A 


PHILIPS (UK) 


None < 


:':' A 


GB 2172474 A 


PHILIPS (UK) 


None 



( 



X . Document indicating lack of novelty or inventive step A 
Y Document indicating lack of inventive step if combined P 
.with one or more other documents of same category. 

& Member of the same patent family 



Document indicating technological background and/or state of the art. 
Document published on or after the declared priority date but before 
' the filing date of this invention. 
Patent document published on or after, but with priority date earlier 
than, the filing .date of this a pplication. 



An Executive Agency of the Department of Trade and Industry 



